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The concerned states entered into an agreement for elaborating a 
uniform regulation of fishery pursued in the Hungarian, Jugoslavian, 
Romanian, Bulgarian and Soviet sections of the river Danube in 1958, 
and from that time on they have recorded the data about their catches 
of fish from the river more or less uniformly and made them available to 
each other. The following study was written founded on these data.
The values referring to the pike-perch (Stizostedion lucioperca L .)  
among the said data on catches of fish from the Danube also include in 
each instance the fished up quantity of Stizostedion volgensis Gmelin 
which gradually extends from the east to west. — The quantity of the 
latter species in the whole recorded data of catches of pike-perch varies 
between 6 — 12%.
In the Zoogeographie sense pike-perch is a fairly frequent species 
in the whole Danube, moreover, the subfamily Luciopercinue — to which 
it belongs — originated in the Ponto-Caspie and Pannonian waters 
(L i nd b e r g  1901). According to professional fishermen it is ranked 
among the most valuable fish everywhere. Only Acipenserides precede 
it in value. Its fishery is significant in the whole Danube basin although 
its share in the annual absolute catches is generally low and but seldom 
exceeds 5%.
For a comparative analyses the areas of the Danube sections of the 
countries need to be know. — However, such information is not available, 
so the percentages of the lenghts of the hanks belonging to the sovereignty 
of the riparian states are presented in the following Table:
Table I .
Hungary 20%, Jugoslavia 26%, Bulgaria 11%,
Romania 39%, Soviet Union 4%, Altogether 100%
1 1 *
Table I l  ■
15 0 ____________________ TOTH
C atch es  o f  
p ike -perch  
kg
H u n ga ry .7 ugosla\ ia B u lgar ia R o m a n ia So\ iet U n ion T o ta l %
1 9 5 8 . 13 0 2 8 4 3  5 0 0 01 3 0 0 1 4 4 7  2 0 0 2 0  8 0 0 I 5 9 1  8 2 8 1 2 .0
1 9 5 9 . 17 281 3 9  9 0 0 2 2  5 5 7 9 4 2  0 0 0 H i 4 0 0 1 0 3 8  138 S 2
1 9 0 0 . 1 5  53 1 3 9  1 00 13 3 9 3 0 0 2  0 0 0 13  1 0 0 7 4 3  124 5 .9
1 9 0 1 . 15  8 1 7 3 3  0 0 0 10 9 0 2 7 5 7  0 0 0 14 7 0 0 831 4 7 9 ft .6
1 9 6 2 . 10  4 8 8 2 7  2 0 0 3 4  0 8 8 1 0 2 0  0 0 0 19 4 0 0 1 117  170 8 .9
1 9 0 3 . 11 5 5 7 01 3 0 0 4 7  0 3 4 1 3 2 3  0 0 0 2 5  8 0 0 1 4 0 9  291 11.0
1 9 0 4 . 9  4 7 2 3 9  0 0 0 2 0  0 5 9 1 0 2 0  0 0 0 10 3 0 0 1 1 0 0  331 8 .7
1 9 0 5 . 111 9 0 0 3 4  6 0 0 2 3  190 7 7 S  0 0 0 7 7 0 0 8 5 5  4 5 (i ft. 9
1 9 0 0 . 2 4  4 SO 7 7  8 0 0 3 0  S 9 3 9 0 2  0 0 0 10 9 0 0 1 0 5 2  0 7 3 8 .3
1 9 0 7 . 3 4  8 0 3 1 2 7  0 0 0 31 3 8 2 S 7 2  0 0 0 17 7 0 0 1 0 8 2  9 4 5 X .ft
1 9 0 8 . 2 5  3 5 9 8 3  0 0 0 2 5  9 5 2 8 5 7  4 0 0 17 2 0 0 1 0 0 8  911 8 .0
1 9 0 9 . 13  0 9 0 4 7  6 0 0 12  3 1 0 0 3 9  4 0 0 1 1 5 0 0 7 2 4  5 0 0 5 .7
T o t a l : 2 0 9  5 2 6 6 5 3  6 0 0 3 3 4  0 2 6 1 1 2 2 0  0 0 0 197  5 0 0 12 0 1 5  2 5 2 1 0 0 %
Y e a r l y
a v e r a g e : 17 4 6 0 5 4  4 6 7 2 7  8 8 5 9 3 5  0 0 0 10 4 5 8 1 0 5 1  271
о/
. о 1.7 5 .2 2 .0 8 8 .9
1.0 1 0 0 %
Table I I I .
P ercen tag e  o f  p ike-perch  
fr o m  th e  y e a r ly  to ta l 
catch es  b y  countries
H u ngary .1 ugoslav ia B u lgaria R om an ia
S on iet 
U n ion
T o ta l 
ca tches o f  
p ik e ·p e n  h
1 9 5 8 . 1 .7 3 .4 5 .7 5 .1 1.0 4 .7
1 9 5 9 . 2 .1 3 .3 3 .0 7 .3 o.s 0 .2
1 9 0 0 . 1 .9 3 .0 3 .3 6 .8 1 .3 577
1 9 0 1 . 1 .9 2 .7 2 .0 0.1 0 .9 5 .0
1 9 0 2 . 1 .9 2 .3 3 .5 5 .5 1 .2 4 .8
1 9 0 3 . 1 .3 3 .0 0 .4 0 .0 1.2 5 .4
1 9 0 4 . 1.1 4 .4 3 .9 7 .0 0 .5 5 .S
1 9 5 5 . 1 .2 2 .0 2 .1 3 .4 0 .5 3 .0
1 9 6 6 . 2 .0 3 .0 5 .0 4 .0 0 .8 3.ft
1 9 0 7 . 3 .0 5 .9 4 .3 3 .7 0 .7 3 .0
1 9 6 8 . 2 .3 5 .8 4 .8 4 .9 1.1 4 .0
1 9 6 9 . 1 .5 5 .5 3 .0 3 .4 0 .9
A v e r a g e : 1 .9 4 .0 4 .8 5 .0 0 .9 4 .5
Table 11. includes the data of the catches of pike-perch in kilogram­
mes by countries and in total between t lie years 1958 — 1969. 1 he table 
comprises the yearly average catch of pike-perch calculated for the past 
12 years and the percentage distribution among the discussed Danubian 
sections.
The distribution is rather disproportionate to tlie advantage of 
Romania. The Romanian data about catches of pike-perch are explained 
by the relatively wide area (hardly made perceptible by the figure in 
Table 1 which affords information but on tlie distribution of length), the 
great number and extent of branches (e. g. Borda or Macin) and lakes 
in the inundation area. In Table III. we indicate the percentage by which 
pike-perch is represented in the yearly total catch in the yars 1958— 19(59.
As it appears from these data, the Romanian figures for pike-perch 
are the highest of all also in this respect, and values of some tenth per 
cent mean considerable weight in absolute quantity.
T o  ou r kn ow led ge  no such d a ta  as in th e  T a b le s  con cern in g  so 
ex ten s iv e  an  a rea  o f  the r iv e r  Danube h ave been pub lished  so fa r in w orks 
d ea lin g  w ith  th e  su b jec t. V ariou s  conclusions can be d raw n  fr o m  these 
figu res . In  th e  subsequent pa rts  o f  th is paper w e w ill m ake bu t a  tew  
sta tem en ts  p e rm itt in g  gen era lized  in ferences, w e shall n ot discuss th e  
p rop o rtion  o f  th e  p ike-perch  to  o th e r  p red a to ry  o r  p eace fu l fish .
The most important question arising when one evaluates the data 
of any statistical tabulation on fishery is whether the changes ensuing in 
the data of the catches are consequences of modification in the stands 
or if they indicate alterations in the intensity of fishing, in smaller natu­
ral lakes the biological and biometric examination of the fish population 
living there as a rule affords an adequate possibility of solving the above 
dilemma. However, in the case of more extensive natural waters, espe­
cially if they consist of ecologically different parts like the discussed 
section of the Danube, the question cannot be solved in this way either. 
With respect to the there are no biological and biometric data to be consi­
dered characteristic of all parts of this about 1600 km. long section of the 
river for an opinion to be given. Therefore, to solve tlie problem we 
started from the published statistical data.
When elaborating and comparing the data, we applied the graphic 
system as below, described in several other works (T ó t h 1960, I ó t h 
— M i к u s k a  1971). Having reliable data about the catches of the 
years 1958 to 1969 at our disposal, we calculated the yearly average 
catch of pike-perch of t lie single countries along the Danube and conside­
ring it 100%, we could find out the percentage represented by the actual 
data of the catches in each year. (For example, all in all 209 526 kg. pike- 
perch were caught in Hungary’s Danube section between 1958 and 1969,
209 526 _ллп/
hat i s ---------=  17 460 kg. on a yearly average. Considering this 100%,
12
compared with it catches of pike-perch amounted to 75% in 1953, to 99% 
in 1959 and to 89% in 1960, etc. in the Hungarian Danube section.)
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W ith  th is  m ethod  the tren d  an d  d eg ree  o f  th e  d e v ia t io n  from  the a ve rag e  
w ere  determ in ed . W e  p er fo rm ed  th e  ca lcu la tion  fo r  each  o f  th e  discussed 
D an u be sections (T a b le  IV ) .
Table IV .
1 5 8  TOTH
C atch es  o f  p ike-perch  
in  the s in g le  y ea rs  com pa red  
w ith  the y e a r ly  a ve rag e
H u n ga ry Л ugosla\ ia Bu lgaria R om a n ia
S ov iet 
U n ion
T o ta l 
catch es  o f  
p ike-perch
1 9 5 8 . 7 5 8 0 2 2 0 15 5 163 151
1 9 5 9 . 9 9 7 3 8 0 101 9 9 9 9
1 9 6 0 . 8 9 7 2 4 s 71 8 0 71
1 9 6 1 . 91 61 3 9 81 8 9 7 9
1 9 6 2 . 9 5 5 0 122 109 118 1 06
1 9 6 3 . 6 6 113 171 141 1 57 1 40
1 9 6 4 . 54 7 3 7 5 1 09 6 3 105
1 9 6 5 . 6 9 6 4 8 3 8 3 4 7 81
1 9 6 6 . 140 143 110 97 1 03 100
1 9 6 7 . 2 0 0 2 3 3 112 9 3 1 0 8 103
1 9 6 8 . 1 45 152 9 3 9 5 1 0 4 9 6
1 9 6 9 . 7 8 87 4 4 6 8 7 0 6 9
Y e a r l y  a v e r a g e  c a t c h e s 1 0 0 % 1 0 0 % 1 0 0 % i o o % 1 0 0 % 1 0 0 %
P ercen tu a l d is tr ib u tion  
o f  p ik e -p erch  by  years  
and  cou n tries
H u n ga ry .1 ugoslav ia B u lga r ia K o m a n ia
Sov iet 
U n ion
T o ta l 
ca tches o f  
p ike-perch
1 9 5 8 . 0 .8 2 .7 3 .9 9 0 .9 1 .7 1 0 0 %
1 9 5 9 . 1 .7 3 .8 2 .2 9 0 .7 1 .6 1 00
1 9 6 0 . 2 .1 5 .3 1 .8 8 9 .1 1.7 1 0 0
1 9 6 1 . 1 .9 4 .0 1 .3 9 1 .0 1 .8 1 0 0
1 9 6 2 . 1 .5 2 .5 3 .1 9 1 .3 1 .7 1 00
1 9 6 3 . 0 .8 4 .2 3 .2 9 0 .0 1 .8 100
1 9 6 4 . 0 .9 3 .6 1 .9 9 2 .7 0 .9 1 00
1 9 6 5 . 1 .4 4 .1 2 .7 9 0 .9 0 .9 1 0 0
1 9 6 6 . 2 .4 7 .4 2 .9 8 5 .7 1 .6 1 0 0
1 9 6 7 . 3 .7 1 1.7 2 .9 8 0 .5 1 .7 100
1 9 6 8 . 2 .5 8 .2 2 .6 8 5 .0 1.7 1 0 0
1 9 6 9 . 1 .9 6 .6 1.7 8 8 .2 1 .6 100
A v e r a g e 1.7
О
2 .6 8 8 .9 1 .6 1 0 0
Table V.
F o r  th e  sake o f  com p le teness and p ersp icu ity , m ak in g  use o f  the 
d a ta  o f  T a b le  I I  w e  h ave ca lcu la ted  and  p resen t in  T a b le  V  th e d is tr ib u ­
t ion  o f  catches o f  p ike-perch  b y  years  and  countries.
T h e  d a ta  p resen ted  in  T a b les  V  and V I  p ro v e  our ea r lie r  f in d in g  in 
d e ta il, th a t th e  d is tr ib u tion  o f  catches o f  p ike-perch  is d isp rop o rtion a te  
to  th e  a d va n ta g e  o f  R om an ia . T h e  d a ta  in  T a b le  I V  and  th e  graphs 
p lo tte d  r e ly in g  on  them  a ffo rd  an o p p o rtu n ity  to  m ake an in te res tin g  
com parison . A s  can be seen, in d ep en d en tly  fro m  th e  abso lu te va lu es  o f  
th e  catches, w ith  th e  coun tries s itu a ted  near one an o th er th e  changes 
ensu ing in  th e  da ta  on th e  catches o f  p ike-perch  are ra th er s im ila r . T h e  
fir s t  resem b lance w h ich  strik es  th e  ey e  is th a t  o f  th e  graphs rep resen tin g  
th e  d a ta  o f  th e  Ju gos lav ian  and  H ungarian  D anube sections. T h e  o th er 
o b served  circum stance is th e  s im ila r ity  o f  th e  graphs re fe rr in g  to  the 
low e r basin o f  the D anube and  th e ir  considerab le  d ev ia t io n  fr o m  those os 
th e  m idd le , H u n g a r ia n —J u gos la v ian  basin o f  th e  r iv e r .
W h en  e va lu a t in g  these d a ta  and  d iagram s, th e  c ircum stance shou ld 
be taken  in to  cons idera tion  th a t in certa in  instances th e  graph s o f  the 
D anubian  countries w ith  q u ite  d iss im ila r o rgan iza tion s  o f  f is h e ry  and  
d if fe r in g  as to  th e  catches o f  p ike-perch  still resem b le  one an o th er to  a 
h igh degree . T h e  graphs rep resen tin g  th e  changes in  th e  catches o f  p ike- 
perch in R o m a n ia  and B u lga r ia  scarce ly  d if fe r  a lth ou gh  in th e  R om an ian  
D an u be section  th e re  are s ta te-ow n ed  en terprises o f  fish e ry  at w ork ,
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Fig. 1. Average daily water yield 
at Budapest. 100% =  average of 
1957- 1009
Fig. 2. Annual percentage changes of pike 
perch and of total catch in the Hungarian 
section of Danube. 100% =  averge. Total 
catch ______ , pike perch catch — j— —
] 00 TOTH
Fig. 3. Annual percentage changes of pike 
perch and of total catch in the Jugoslavian 
section of Danube. 100% =  average. Total 
c a t c h -------, pike perch catch — — —
Fig. 4. Annual percentage changes o f pike 
perch and total catch in the Bulgarian 
section of Danube. 100% =  average. Total 
catch-------- . pike perch catch — — —
Fig. 5. Annual percentage changes of pike Fig. 0. Annual percentage changes of pike
perch and of total catch in the Romanian perch and of total catch in the USSR
section of Danube. 100% =  average. Total section of Danube. 100% =average. Total
catch -------- , pike perch catch — — — catch-------- , pike perch catch — — —
and on a yearly average thse catch nearly 90% of the pike-perch fished, 
up in the discussed five Danube countries together. On the other hand in 
Bulgaria, where fishery is organized in co-operatives, these catch all in 
all only 2.6% of this quantity on a yearly average. Naturally, the cirsum- 
stance offers itself as an acceptable explanation that the fishermen of 
the two countries work at two opposite banks of the same Danube section, 
after all. The more remarkable is the fact the similarity of the Hungarian 
and Jugoslav graphs, although the two countries are not parallelly situa­
ted on two banks of the Danube but in succession, one below the other 
along the river.
W hen  exa m in in g  the graphs, th e  firm  co n v ic t ion  w as fo rm ed  in us 
that th e  changes each  y ea r  in the catches o f  p ike-perch  are fo r  th e  m ost 
part consequences o f  a flu c tu a tion  in th e  stand  o f  th a t  fish . I f  th e  presen­
ted  data  re fle c te d  changes in th e  in ten s ity  o f  f is h e ry  then  — in conse­
quence o f  th e  d iss im ila r cond ition s o f  o rgan iza tion  and  econ om y  — th e y  
w ou ld  m ark ed ly  d if fe r  in the s in g le  countries.
The other fact reliably indicated and unconditionally proved by the 
graphs is that the stands of pike-perch of the middle- and lower Danube 
basins develop and change differently from and independently of each 
other. May we call attention to the circumstance that in the examined 
period the Iron Gate Water Power Station was not yet working, conse- 
(plenty at that time this man-made structure did not separate the stands 
of pike-perch of the middle- and lower Danube basins in a physical sense.
The varying data of the catches do not refer either to a tendentious fall 
or to a tendentious rise. Most of all, the changes seem to be connected 
with the characteristic yearly values of water discharge. Rises in the 
data of catches of pike-perch generally follow upon the maximum dischar­
ges and highest water levels with a two years’ delay. A series of years 
of low water calls forth a decrease in the stand and catches of pike-perch.
The stands of fish of smaller waters — in the first place of minor 
lakes -  are usually considered closed units. L  u n d b e c k ’ s (1954) 
generally accepted definition can be referred to them without reservation. 
According to it a mass of living beings, belonging to an identical species, 
living in a definite area if they feed and reproduce in a community and 
are forming in this way a unity is called stand. However, this definition 
of stands and, relying on it, their differentiation is by far not as simple 
if  one tries to apply it to the Danube. — Doubtlessly, as regards species 
formation and wider spaces of time also in the case of the Danube we mav 
say that the stand of pike-perch living in it is a unit. Still, then this unit 
is significant in the first place in the genetic sense. However, taking 
shorter periods into consideration and in view of the ecological differences 
to be studied along the Danube nowadays, one arrives at the conclusion 
that the said unit has become disproportionated. and even if there are 
no differences, to lie found as to the formation of the species, there stil 
do exist disparities in the density and growth of the individuals and these 
differences indicate that the better course to be followed in the economic
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e x p lo ita t io n  o f  fish in g  is not to  speak abou t th e  stand  o f  p ike-perch  in 
th e  en tire  D anube but abou t those o f  th e  single sections. T h is  d ive rgen ce  
is m an ifes ted  in th e  course o f  th e  graphs rep resen tin g  th e  stands o f  p ike- 
perch  in  th e  m id d le - and  low er basins o f  th e  D anube. T h e  barrage  o f  the 
Ir o n  G a te  W a te r  P o w e r  S ta tion  separa tes the stand o f  p ike-perch  liv in g  
a b o ve  and  b e low  it  a lso in th e  p h ys ica l sense now adays. St ill, th e  d a ta  o f  
th e  discussed years  in d ica te  th a t th is separa tion  ex is ted  also be fore  the 
construction  o f  th e  barrage.
Pike-perch is generally not considered a migrating species. Although 
S a l n i k o v  (19(51) and R i s t i c (1970) do mention individuals of 
pike-perch marked by them which wandered over considerable distances, 
we still mean that the trend of the stand of pike-perch is affected in the 
first place by local factors, and its compensation is not a consequence of 
diffusion produced by the migration of the individuals of the species. 
The administration of fishery keeps inquiring about the artificial pos­
sibilities at disposal for increasing the stand. The rules and provisions of 
fishery issued in each country and integrated in the Danube Fishery 
Agreement fix the minimum measurements of pike-perch caught up. 
Generally, these arrangements are taken seriously in each concerned 
country and abserved by the local organs of controlling fishery. Over 
and above this, both in the middle- and in the lower Danube basin ferti­
lized spawn of pike-perch was placed more or less systematically into 
the river and/or the waters connected with is. However, at the time 
o f spawning of pike-perch a close season in fishery is in force only in the 
middle basin of the Danube at present (in Hungary and Jugoslavia). In 
the lower basin of the river the spawning of pike-perch is not protected 
bv a close time now, neither was it protected by one during the 12 years 
discussed in this paper. It is due to more intense river regulation and 
higher contamination in the middle Danube basin that, in spite of the 
protective measures, the density of the stand of pike-perch and the data 
about the catches of this fish are still considerably lower here than in 
the lower basin of the river.
A generally known characteristic of pike-perch is that they are rather 
exacting as regards environmental factors, in the first place as to the 
purity and oxygen content of the water. Presumably the best we can do 
for preserving and increasing the stand of pike-perch of the Danube 
at present is to aggravate the measures passed about the clarity of the 
water.
In Hungary, the pike-perch are of high economic significance in 
the Balaton, a lake belonging to the basin of the Danube. For this reason 
important research work has been conducted there on that fish (W о y- 
n a r o v i c h  1959, 19(51; В í r ó 1970, 1972). Although the stand of 
pike-perch of Lake Balaton is a separate question complex, the studies of 
the said authors permit making a general statement - which also holds 
for the Danube — that in the formation of the stand of pike-perch the 
period of plankton-feeding of the hatched young fish has an important
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p a rt. I f  th e  you n g  fish  ge t a t a due q u a n tity  and  q u a lity  o f  fo od  at th a t  
t im e  then  th e y  w ill change o v e r  to  the p red a to ry  w a y  o f  fe ed in g  re la t iv e ly  
e a r ly  — o th erw ise  th e y  rem ain  u n d erd eve lop ed  an d  b ecom e th e  fo o d  o f  
o th e r  ca rn ivo rou s  fish  th em se lves  — m a yb e  o f  th e ir  ow n  species.
The highly regulated condition of the Danube section of the middle 
basin, the inundation ares narrowed down in its lower basin are unfa­
vourable for the young fish at the period of plankton-feeding. This situa­
tion cannot be altered by placing out fertilized spawn or hatched larvae. 
Following years in which no sufficient quantity of plankton food is formed 
during the summer months owing to ths low water-level, a decrease in 
the catches of pike-perch is to be observed. Under favourable conditions 
the stand regenerates, moreover, one can even notice outstanding results. 
A phenomenon of this kind could be observed in the Hungarian and 
Jugoslavian Danube sections in 1967, following the flood year 1965.
Summary
T h e  s tan d  o f  p ike-perch  o f  th e  D anube is a  s ign ific an t econ om ic  
asset. A s  it appears fr o m  th e  sta tis tics  o f  f ish e ry , th e  q u a n tity  o f  pike- 
perch  is g rea te r  in th e  lo w e r  than  in th e  m id d le  basin  o f  th e  D anube, 
both  in th e  abso lu te  and re la t iv e  sense. T h e  changes in  th e  d a ta  abou t 
ca tch es o f  p ike-perch  re fer to  m o d ific a t io n s  in th e  stand , and  th e  la tte r  
ta k e  p lace in a d iffe ren t  m anner in the lo w e r  an d  m id d le  basins. T h e  
causes o f  th e  changes are, m ost p rob a b ly , h yd ro lo g ic  factors . In  th e  
m id d le  basin  o f  the D anube th e spaw n ing  o f  p ike-perch  is p ro te c ted  b y  a 
c lose  t im e, no such measures are in fo rce  in  th e  low er basin  o f  th e  r iv e r  
a t  presen t.
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